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The wings of Christmas Air- 
planes are flexible like those of a 
bird. The rear of both planes 
floats upward when the air pres- 
sure becomes unnecessarily great. 
Thus higher speed is attained — - 
and extra safety too, because 
wind-puffs flex the wings instead 
of disturbing the balance. 
Christmas Airplanes are speedier, 
safer, and more easily controlled. 
Write for full information. 


Christmas Airplanes 


Cantilever Compantaij 

1269 Broadwaij. New York Cite), N.Y. 
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THE AC 



The ACE Landing in Fifty Feet 

Orville Wright, whose opinion is shared by others, contends that aeroplanes 
must either have a very low landing speed or there must be frequent alight- 
ing places provided for them. 

The ACE. lands normally at twenty-five miles an hour and requires at 
most a one-hundred foot run. It has been successfully landed in fifty feet. 
The ACE is built by an organization skilled in aircraft design — Quantity 
production is now under way in our factories. 

Flights are being made daily at our Flying Field. Demonstration will be 
given by appointment. 

Orders are being accepted for April delivery. 

TWENTY-FIVE HUNDRED DOLLARS 

AIRCRAFT ENGINEERING CORPORATION 


C. M. SWIFT, 

N. W.^D ALTON, 
HORACE KEANE, 


SALES OFFICES 
220 West 42nd Street 
NEW YORK 


GENERAL OFFICES, 
FACTORY A ^ ^ 
FACTORY M 
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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 

The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 
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AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 


CAREFULLY FORGED 



PROPERLY HEAT TREATED 

AND 

ACCURATELY MACHINED 



TO YOUR BLUE PRINTS AND SPECIFICATIONS 


WE ALSO SPECIALIZE IN THE FORGING OF 

AXLES 

BOTH LIGHT AND HEAVY 

CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 

UPSET FORGINGS 

DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 
SEND US YOUR INQUIRIES 

ANDERSON FORGE AND MACHINE CO. 

DETROIT, MICHIGAN 
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Gassed! 

Our shipyards — our aircraft 
factories — our munition 
plants — scared away Ger- 
many’s last atom of fight. 
She quit. And now we are 
paying for this industry — 
this giant whose smoke put 
the fear of death in the Hun. 

When you subscribe, re- 
member it was our over- 
whelming preparations 
which made short of a 
long war. 

Show the depth of your 
feeling by the size of your 
subscription. 


ictory Liberty Loan 


Aviation and Aeronautical Engineering 




T HE Rockwell Radiator is the original Mayo 
Honeycomb type which allows a vertical, fast 
flow of water and large air passages. It is 
built sturdy, strong and durable to withstand the 
tremendous vibration of aeroplane motors ; it is also 
light — factors which make it entirely efficient for 
aeroplane use. 

We designed and built the first radiator which 
successfully cooled the wonderful Liberty 'Motor. 
Liberty Motors equipped with 

ROCKWELL 

Mayo Patent 

Motor Radiators 
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largest selling quality 
pencil in. the. world 




ENUS 

PENCILS 


A BSOLUTE dependability in 
every individual part of his 
plane is the only guarantee of 
safety to a pilot. That same de- 
pendability in the tools with which 
its plans are drawn is assured when 
the Famous VENUS Pencils arc 
employed. 

Special 14c. Offer 


Am i 


ierican Lead Pencil Co. 

242 Fifth Avenue, New York 



" NPRmfV ’ 
PRECISION 
BALL BEflRINfiS 

(PHTENTSP) 

In normal times, saleability may be placed 
before serviceability. But in times like these, 
serviceability comes into its own — saleability 
becomes a minor consideration. To "make 
good" — to be adequate — to bear a full share 
of the national burden — these are the big 
essentials now. And the machines which to- 
day most conclusively prove their service- 
ability will, in normal times, be the ones that 
find the readiest market. 

In peace-time, as in war-time, 
" NORMA " Ball Bearings are prov- 
ing their serviceability in the 
ignition apparatus and lighting 
generators used on the cars, 
trucks, tractors, power boats and 
airplanes which are meeting the 
service demands on land, at sea, 
and in the air, at home and 
abroad. 


THE NORMA CCMPflHy OF AMERICA 

I7»<7 IROADWAy NEW VOKK 

Ball, Roller, Thrust and Combination Bearings. 



April 15, 


VIATION 


A p RILI5 .„„ AVIATION 

AND 

AEKONAiniOyL, ENGINEERING 

Member of the Audit Bureau of Circulations 

INDEX TO CONTENTS 


VOL. VI. NO. 6 


Editorials 321 

The Caproni E -3 Night Bomber 322 

Significance of Oxygen in Balloon Gas 325 

Flexible Tubing 326 

Load Distribution and Stagger 326 

Course in Aerodynamics and Airplane Design. 327 

The Bellanca C. E. Biplane 332 


The Direct-Lift Machine 

Trend of German Airplane Design 

Performance and Cost of the Aerial Mail 

Service 

Converted DH- 4 A Mailplanes Ready 

News of the Fortnight 


333 

334 

337 

337 

338 


THE GARDNER - MOFFAT COMPANY. Inc., Publishers 

HARTFORD BUILDING. UNION SQUARE. 22 EAST SEVENTEENTH STREET. NEW YORK 

WASHINGTON OFFICE, EVENING STAR BUILDING 


SUBSCRIPTION PRICE: THREE DOLLARS PER. YEAR. SINGLE 
COPIES TWENTY-FIVE CENTS. CANADA. THREE AND A HALF 
DOLLARS: FOREICN. FOUR DOLLARS A YEAR COPYRICHT 
ISIS. BY THE CARDNER-MOFFAT COMPANY. INC 


ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND- 
CLASS MATTER. AUGUST 3. 1916. AT THE POST OFFICE AT 
NEW YORK. N. Y.. UNDER ACT OF MARCH 3. I87S. 


AEROPLANE CRANKSHAFTS 


WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 
Nations. 

We are justly proud of our contribution to the 
General Aeronautical Program. 


WYMAN-GORDON COMPANY 
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Magneto 
T JO 


E VERY layout that 
calls for a bear- 
ing peculiarly 

CTO’lft#- iTafft' i yx , ■ adapted to tl lighter 

high speeds. finds its 

the New Departure 
Magneto type. 

The workmanship is exceptionally expert, and it assures the 
essential qualifications of noiseless operation, absolute accuracy of 
dimension and finish and consequent inter-fitment of all parts. 
Write for engineering data on the New Departure Magneto type hearing. 

THE NEW DEPARTURE MANUFACTURING COMPANY, 

Bristol, Conn. Detroit, Mich. 


>. GARDNER 
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LADI8LA8 D’ORCZ 


GEORGE NEWBOLD 


F IVE mouths have now elapsed sinee the signing of 
armistice brought the war to an end. The vast air 
forces which the Allies organized for the victorious 
termination of the war are now going through the pro- 
cess of demobilization and plans are being formulated 
for the establishment of aerial transport services which 
would utilize to best advantage the surplus of aeronau- 
tical personnel and material the general demobilization is 
creating. 

That in the formulation of these plans coordination is 
imperative will not be disputed in view of the novel 
nature of the field aeronautics is to enter. Everything 
in this domain has to be determined empirically, from 
the most advantageous types of aircraft to rules of traffic, 
from aerial fares to insurance, from territorial rights to 
the organization of landing stations, and so forth. 

The magnitude of this work can hardly be overrated 
and per se justifies the demand that it be carried out 
without friction, that is, in coordination. This require- 
ment is naturally most satisfactorily answered where the 
government takes a hand in the matter and gives assist- 
ance to those concerned in their struggle with these 
much involved questions. 

In Great Britain, with the demobilization of the Royal 
Air Force, General Sykes has been appointed Controller 
General of Civil Aviation, and will head in the Air 
Ministry a department entirely devoted to the eontrol 
and development of commercial aeronautics. 

The Royal Air Force estimates for 1919-20 provide a 
sum of $15,000,000 for civil aeronautics, two-thirds of 
which are to go to research and experiments while the 
remainder is to be employed for the maintenance of the 
new department and the development of transport air- 
craft. 

In France, Colonel Leclerc, formerly O. C. the Aerial 
Defenses of Paris, has been appointed Director of Civil 
Aeronautics and is charged with the task of organizing 
the entire system of commercial aerial routes. Iu this 
work he will have the assistance of the Commission of 
Civil Aviation, which the French government created 
early in 1917. Colonel Leclerc has already perfected a 
preliminary project of linking up the principal towns 
of France by a system of aerial routes, with main 
stations situated every 150 miles or so, and marked for 
both day and night flying. In short, the French gov- 
ernment intends to organize the whole aeronautical 
ground establishment, such as hangars, repair shops, 
stores and staffs, and leave the exploitation of the aerial 
routes to companies chartered to carry passengers, goods 
and mails. Thus does France stimulate the development 
of commercial aeronantics. 


In view of the above it may be asked what arc our 
own authorities doing to foster aerial transport? There 
is in existence, within the National Advisory Committee 
for Aeronautics, a sub-committee on civil aerial trans- 
port, which has for some time been engaged in formu- 
lating a report on the principal problems of civil aero- 
nautics. The publication at an early date of this report 
will be awaited with considerable interest, not to say 
anxiety, by all concerned with the best interests of 
American aeronautics. 


The Variable Pilch Propeller 

Some recent tests have demonstrated that it is en- 
tirely practicable to construct a variable pitch propeller 
and that by its use both speed and climb may be appre- 
ciably increased. Yet at the same time the increase in 
efficiency has not been as great as commonly expected on 
theoretical grounds. 

Engineers in discussing the variable pitch propeller 
have tacitly assumed that since the efficiency of the ele- 
ment of a propeller is largely dependent on its angle 
of incidence and the corresponding lift over drag ratio, 
by suitably varying the pitch the same angle of incidence 
could be maintained under all flight conditions and con- 
sequently the same efficiency. 

Unfortunately the efficiency of an element is not solely 
dependent on the lift over drag ratio; it is dependent 
on the pitch angle also, which should be as large as 
possible for efficiency, and it is further dependent on the 
ratio of the velocity of the slip-stream to the velocity 
of the plane. The three quantities are connected in a 
complicated way and their relationships are at the very 
basis of our propeller theory. 

Thus on a climb, no matter what is done to the pitch 
and to the angle of incidence of a blade element, the 
forward speed must diminish and the velocity of the 
slip stream increase with the thrust, which means a 
decrease in efficiency if even the same angle of incidence 
is maintained. It follows from this that the efficiency of 
a propeller under varying conditions is not entirely 
within the control of the variable pitch propeller. Where 
the main utility of the device lies, is that by making 
possible a smaller angle of attack, the engine can regain 
most of *the r. p. m. it loses in a climb. 

In spite of this, important improvements can be ob- 
tained. Thus with a JN-4H equipped with a 150 lip. 
engine, a gain in ceiling of 3000 feet was obtained. At 
15,000 feet, with the variable pitch propeller, a speed of 
88.2 m. p. h. was attained as compared with the 73 
m. p. h. of the fixed propeller. 
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tively. Accepting the latter tigure as substantially correct, a 
simple calculation shows that the “air" in the envelope con- 
tained 40 per cent oxygen. 

In another case the purity calculated from the oxygen de- 
termination was 80 per cent, and the specific gravity showed the 
presence of 80 per cent hydrogen. These figures' indicate an 
oxygen content of 30.0 per cent in the " air” in the balloon. 
It is clear, therefore, that the determination of the oxygen 
content alone will not suffice for calculating the purity of the 
hydrogen. The specific gravity gives more reliable data for 
this purpose. The determination of oxygen may be useful, 
however, from another standpoint. It would be unsafe to 
handle a balloon tilled with an explosive mixture even if the 
gas still had a useful lift. Because of the increase in the oxy- 
gen content, the explosive limits of the mixture are reached 
sooner than if the hydrogen were contaminated with normal 

The data given in the literature dealing with the explosive 
limits of hydrogen and air and hydrogen and oxygen are some- 
what contradictory and confusing. This is in part due to the 
fact that the explosive limit may vary with the existing con- 
ditions such as temperature of gas and point of ignition. The 
explosive limits of a gas are usually defined us the minimum 
and maximum percentages of the combustible gas with air or 
with oxygen which will propagate a flame indefinitely in any 
direction from any point of ignition. Because of the convec- 
tion of heat upwards, a flame will be propagated more easily 
from the bottom of a balloon upwards than from the top down. 
The upper limit of hydrogen with air is variously given as 65 
to 75 per cent; the upper limit of hydrogen with oxygen is 
given as approximately 95 per cent. Looking at the question 
from another angle, the explosive limit of oxygen in hydrogen 
is about 5 per cent; for the present purpose this limit can be 
considered to be not greatly changed by the probable varia- 
tion of the amount of nitrogen present. 

If a mixture of 80 per cent hydrogen and 20 per cent normal 
air is safe to handle, a mixture in a balloon where the “ air " 
contained 35 per cent oxygen would be on the border line of 
safety when the purity of the hydrogen sank to 85 per cent, be- 
cause it would then contain 5 per cent oxygen. Where it is 
the practice to discard the hydrogen when its purity has 
reached 85 per cent, it should be appreciated that the gas is 
potentially an explosive mixture and the utmost caution should 
be used in its handling. 


Flexible Tubing 

All commercial flexible tubing is rolled from strip metal, and 
turned over in passing through dies so as to make an interlock- 

The flexibility in ordinary full or semi-interlocked tubing is 
obtained from the sliding action of the joint parts, one on the 
other, within the joint, the coil remaining rigid. 

The flexing in Titettex tubing, as distinguished from that in 
interlocked tubing, takes place within annular diaphragms 
which are substantially at right angles to the axis of the tube 
and formed by the sides of l’-shaped convolutions. The inter- 
locking portions comprising the seam are compressed under 
heavy pressure to moke a continuous, light cold-welded 
structure. The flexibility is thus entirely within the metal and 
the seam is primarily self-tight. 

The joints or seams of interlocked tubing are not inherently 
tight and to meet pressure conditions must be packed with a 
soft chord of asbestos, cotton, or rubber composition. This 
packing is the sole reliance for tightness, but it rapidly dis- 
integrates under the action of gasoline with the result that it 
contaminates the fuel mid eventually stops its flow'. Where mi 
oulside casing is used, this soon becomes permeated by the 
fuel and involves beyond the loss of fluid also Are risk. 

The superiority of Tileflex tubing over either construction 
and over wire- wound rubber hose consists in that it is per- 
manently self-tight, free from internal rubbing action, and 
devoid of organic material that may become detached and 
contaminate the fuel. It bends freely and instead of retaining 
a set tends of its own accord to return to normal position when 
released. This springiness absorbs the vibrations unavoidable 
with some installations, like those of aircraft engines, and 
contitutes thus a valuable feature. 

Titeflex tubing remains unaffected by low temperatures which 
would render any usable form of packing brittle; tests have 


April is, 


shown that the contents of a Titeflex tube may freeze into solid 
without bursting the metal. In another test a 1 5/18 in, bnus 
L M p„t under 120 lb. air pressure, sealed at both 


on a 10-in. length of % in. tubing which w „ „ n 

between two iron plates, the upper one of which was loodaj 
with 2,050 lb. of steel, without any permanent distortion re 
suiting therefrom. 

An important fealnre of Titeflex is that, should it 
cidentally crushed, it can readily be repaired by sold< 


Load Distribution and Stagger 

By Clarence D. Hanscom 

The accompanying chart is derived from Eiffel's experiments 
with wing section No. 35 as used on the Dorand biplane. Tbe 
tests were carried out using a gap-cbord ratio of ,87 and a 
stagger of 0 per cent and of 39 per cent of the chord. Taking 
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Cohrectiok ran Staggkk Effect ox Wtxo Loading Hatio 


the orthogonal biplane gross load distribution as a unit bate 
for each angle, the increase in the ratio due to stagger was cal- 
culated in the form of a second ratio having a denominator ot 
1. This second fraction is the one plotted on the chart. 

The curve was prepared with the idea that it would serve to 
indicate, in a very rough way, what effect a fairly large stag- 
ger might be expected to have on the load distribution rati® 
of other biplane arrangements. In application, the relation ot 
the gross load on the upper wing to that on the lower isfot 
found for the orthogonal cell at the given angle (e.g.. 1 1/9 s 
a common figure). This fraction is then multiplied by the 
value on the curve corresponding to the given angle. 
product of these ratios indicates roughly what distribute 
might be expected between the upper and lower planes. 

^ The accuracy of this method is obviously open to question 
Further tests will be necessary to show- what percentage o. 
error is involved in applying this special ease generally, fid' 
toning the lower camber should decrease the value of the ratio. 
Allowance should be made for any increase of gap from tbs! 
of the tests, since the interference would decrease rapidly. W 
effect of a change of stagger would also hove to be estimate! 
It seems probable, however, that if used with care the corn 
will not cause errors greater than those in other frequents 
used formulae and charts. 


Course in Aerodynamics and Airplane Design 

Part III. — Experimental Aeronautical Engineering 
By Alexander Klemin 

Technical Editin’, Aviation and Aeronautical Engineering; Consulting Engineer, Aerial Mail 
Service; Consulting Aeronautical Engineer 

Section 2. Testing of Control Surfaces 



Discussion of Theoretical Principles . — The testing of con- 
trol surfaces is an easy matter from the point of view of the 
physical testing, but it is an extremely difficult one from the 
point of view of determining what loads the surfaces should 
actually lie capable of withstanding. 


Fio. 2 

In dealing with the horizontal tail surfaces, it is customary 
to consider that the maximum load on the elevator will be de- 
termined by the pilot's strength. This may, however, be quite 
unfair in the ease of a small machine, where the tail surface 
load at maximum speed and maximum K v will never be equal 
to the pilot's strength. 

Sometimes a reverse procedure is taken, and tail loads com- 
puted from considerations of maximum speed and maximum 
*»• This may be unfair to the large ship where the pilot's 
strength is quite inadequate to produce the necessary displace- 
ment of the elevators. 

The subject thus bristles with difficulties. 

. Probably the most pertinent nerodynnmieal dnta on the test- 
ing of control surfaces is that obtained at the Massachusetts 


Institute of Technology under the direction of the Research 
Department at McCook Field. Tests were conducted on the 
Curtiss JN-2, with the stabilizer set at — 2 degrees to the 
wings, with the elevator set at 0 degrees, 10 degrees up and 20 
degrees up to the stabilizer, and at five angles of incidence for 
the wings, — 4 degrees, 0 degrees, 4 degrees, 8 degrees and 14 
degrees for each elevator position. The results of these ex- 
periments are summarized in the curves shown in Figs. 1, 2 
and 3. 




From these curves a number of very valuable conclusions 
can be drawn. 

t a ) The current method of loading the elex-ator so that 
the load varies from zero at the trailing edge to a maximum 
at the leading edge is seen to be perfectly jastitied. 

(b) The pressure distribution on the stabilizer is by no 
means uniform, and there is a definite region of maximum 
pressure at about Zt of the chord from the leading edge, and 
in sand-testing an allowance should be made for this. 

(e) For small displacements of the elevator relative to the 
stabilizer, the mean loading on the elevator would appear to 
be much smaller than the mean loading on the stabilizer. For 
the larger displacement of the elevators, 20 degrees, as in Fig. 
2, the maximum loading at the leading edge of elevator is mneli 
larger than the mean loading on the stabilizer, and the mean 
loading over the elevator is abont equal to the mean loading 
over the stabilizer. 
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Hoy ill Aircraft Factory, England, the load on both stabilizer 
and elevator is taken as 20 lb. per sq. ft. distributed uniformly 
over both surfaces, where the total area of horizontal tail sur- 
faces does not exceed 50 s<|. ft. Beyond this point the load per 
square foot is taken as diminishing somewhat. In the United 
States Army Air Service the mean loading over stabilizer and 
elevator is equal, but the loading on the elevator varies from 
zero at the trailing edge to a maximum at the leading edge, 
as shown in Fig. 7. 

The loading at the leading edge of the elevator is thus twice 
the uniform loading on the stabilizer. 

In the vertical tail surfaces, the Royal Aircraft Factory' uses 
on the rudder 15 lb./sq. ft. mean load with center of pressure 
'■a of the chord from the leading edge. For the Hu of the 
li. A. F. criterion is 10 lb./sq. ft. distributed uniformly on % 
of the rudder loading. In American practice the mean loading 
per square foot is the same for both rudder and fin, but the 
loading on the rudder, just as for the elevator, is graded from 
zero at the trailing edge to a maximum at the forward edge. 


lag on the stabilizer si 
mg on the elevator. 

The curves shown in 
of the actual magnitude 


Fig. 10 

In view of the uncertainty of our aerodynamic knowledge, 
it would seem as if the practice adopted in the American army 
were reasonably satisfactory and, if used consistently, would 
furnish at least a basis of comparison. 

Ailerons are rarely tested, their construction os a rule be- 
ing far stronger than any loads imposed on them in flight. Ex- 
periments in two or three wind tunnels indicate conclusively 
that for ailerons the wind pressure varies uniformly from 
zero at the trailing edge to a maximum at the leading edge, 
with eenter of pressure at Vs of the chord from the leading 
edge. If an aileron is to be tested, therefore, there should be no 
hesitation in employing this form of loading. 

-let lull Procedure in Testini /. — The photograph of Fig. 8 in- 
dicates clearly the way in winch the horizontal tail surfaces are 
set up for test. The body is placed in a normal horizontal 
position, is carefully supported on horses, to avoid strain — 
since the same body may itself be used for testiug — and is 
tied down at the front end by cables to bolts in the floor. 
When testing the horizontal tail surfaces it is not necessary to 
attach the rudder, but otherwise the rigging should be as care- 
ful ns if assembling for a flight. Since the elevators deflect 
considerably under load, it is essential to turn them up a few 
degrees at the beginning of the test as shown in photographs, 
.lust as in testing wing surfaces, supports have to he provided 
for against the possibility of a complete break-down, and 


(4) Check this up against the diving speed of the machine 
1 a dive at 50 degrees and the maximum lift coefficient. If 
re computed lift coefficient is reasonable, assume tliat this 
can loading holds, and also if the lift coefficient indicates that 
ie elevator is turned up to a big angle, assume that the mean 


find the diving speed at 50 degrees of the machine, assume a 
maximum lift coefficient of about .003 (in lb./sq. ft. per m. 
p. h.) and design or test the tail surfaces from this point of 

(6) For a very large machine, it might be that the pilot's 
effort would, even with balanced surfaces, give a low loading 
on the tail surfaces. In such a case, the elevator is turned up 
only to u small angle relative to the stabilizer, and the load- 
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The Direct-Lift Machine 
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a p wards, instead of 
by the amount of s' 
zontal flight with 1 


Assuming the pn 


fixed plane mnehine 
copter superseding ' 
not be improved, t 


the circling flight in a gradient determined 
urptus power over that necessary for hori- 
ae airplane. The characteristic of direct 



simply because the production of nn ex- 


tremely light motor would greatly enhance the performance of 

1 lb. per hp. or less would enable the present-day type of air- 
plane to approach very closely to the ideal of vertical climb, 
and in the writer's opinion this is the direction in which future 
improvements will occur. The principles of airplane design 



the airplane for practical ^purposes, though it may admittedly 


Trend of German Airplane 


Design * 



for the support of the crankcase arc 

shortage of suitable timber the heari 
which are necessarily very long, art 
center piece, reinforced top and b 


s. In the A.E.6. bomber 
igular section. Owing to 
rs on the Giant airplanes, 
built up of a soft wood 
>ttom with five half-inch 


and elevator arc balancer.. 

biplane — the fin is offset so as to mitigate tl 
dne to the swirl of the slipstream. In the Han 

corpornted with a view to reducing the hi 

e Friedriehshafen a 
biplane tail is now 



™ni' cases— notably the A.E 
are of heavily cambered stream-li 
tice, though to a less noticeable ext 
Halbcrstadt: I 


e framework of the tail organs is 
general this applies to the fixed 
itrollable surfaces. In the Pfalz, 
designs the fixed plane frames are of 

5. bomber — the fixed planes 

lOticenote extent, is embodied in the Infest 
le Fokker, which is to be regarded as one 
of the most up-to-date German types, flat, uneambered surfaces 
are exclusively employed. In this case, too, the fixed tail 
plane is made in one unit and dropped into brackets on the top 
side of the body, instead of being constructed in two halves, 
and placed one on either side. This principle has nlso been 
adopted in the most recent Halbcrstadt. 

Probably owing to a shortage of timber wooden interplane 
struts ure very little used, and are only found in the Fried- 
richshafen, L.V.G. and the older type of Pfalz. Steel struts 
are either tubes of round section faired off with a three-ply or 
m-lining, or of oval section, the latter practice 


ction and is dropped over an eyebolt a 
>r the junction of the top plane and tl 


For t 






is invariably adopted. 

tie rod are faired off, I . .... 

triplane, the axle fairing has been developed into a Irfting 
the larger bombing machines current practice 
in the Friedrichsbafen there are 
e under each engine and the third 
n has been adopted in 

— - — i - Gotha there are two 

two-wheeled axles under each engine, while in the four-engined 
Giant under each engine unit is a ponderous single axle sup- 
porting at each end four wheels placed side by side. 

Rubber l 


varies considerably. Tht 
three two-wheeled axles — one tint 
under the nose of the body. Thi 
« j airplanes. 


of alternnl 
three smiil 


German airplanes, 
some simple form 
i an electrical rheo- 


.. ... . — d the body are common, 

■e also used between the planes in the Pfalz and Fokker 
). Oval steel tubes for undercarriage struts arc prac- 
universnl, the L.V.G. being the only design incorporat- 


Several types of radiators are in us 
and in nearly all cases they are fitted 
of shutter, which is used in conjunction 

stat thermometer. Formerly it was , 

mount a rectangular radiator in front of the cahane. just un- 
derneath the top plane; but in the latest L.V.G.’s this method 
has been discarded, and a curved radiator sunk flush in the 
center section is adopted in its place. Generally speaking, this 
plane radiator is now standard in two-seater designs, bnt in 
the Pfalz, which previously incorporated this scheme, the latest 
pattern has a nose radiator of vertical tubes, the arrangement 
being somewhat similar to that of the Fokker biplane; these 
two machines are in this respect in a class by themselves. 

On bombers the usual design embraces a car type radiator 
at the front end of the engine bearers, but in the four and five- 
engine Giant machines the use of gear boxes has prevented this 
practice being adhered to, and in these the radiators are carried 
well^up above the motors, and fixed either on the engine bearer 

In the flush pattern of radiator the tubes are horizontal 
and of flattened oval section, and are set with their major axis 
inclined. The lubes are in two cells, which are separated by 
baffle plates, which insure that the water runs from side to 
side, then down, and then from side to side back again. A 
short-circuit tube is nearly always provided to guard against 
the formation of air locks in the upper portion of the water 
tank. Another fitting frequently met with is a small sub- 
sidiary water tank mounted above the radiator and connected 
to the main filler cap with a tube. The top of this tank is 
fitted with a trumpet-shaped nozzle pointing forward. 

It is significant that in the four and five-engined Giant air- 
planes massive gear-boxes are used in conjuction with standard 
engines of the Mercedes and Maybach type, As might be ex- 
pected with six-cylinder engines, the gear-boxes are very heavy. 
In the four-engine machines they had shallow casings fitted 
with east aluminum cooling fins, and were connected to the 
engines by flexible couplings and external shafts. In the five 
■- - >---• shafts are enclosed within the gear-boj 

fitted, and the ratio employed both fo 


Plain si 


. ,. three coils, 

grouped together in a " clover leaf " and 
on fabric. The weight of spring used on 

- is about 5 lb. for each wheel. In the Gotha 

the shock-absorber springs are concealed in the undercarriage 
struts, and are worked by a coble passing over pulleys. Steel- 
shod wooden tail skids are almost nlwavs used, but are not 
made steerable. 

In most scouts and two-seaters wooden bearers, sometimes 
of ash, but more often of pine, are supported on multi- 
ply-wood bulkheads, but in the Fokker and A.E.G. designs 


, i iru. ana toe ratio 

1 pusher screws is 21/41. The gi 

distinct types — a short one for the tractor screw and a long 
one for the pusher. The latter is given considerable overhang 
in order to obviate the need for cutting away a section of the 
trailing edge to give clearance for the screw. 

Each gear-box. including the flywheel on the engine which it 
necessitates, the flexible coupling and the oil radiator, adds a 
weight of 346 lb.— a little over 1.15 lb. per hp. It is obvious, 
however, that the gain in propulsive efficiency is considerable. 

The oil radiator referred to consists of a serui-ciroulnr tank 
slung under the gear-box. and containing 65 tubes of, roughly, 
20 mm. diameter. Oil is circulated through this, and the sump 
in the gear-box by a pinion pump driven through worm gears 
and a flexible shaft from the driving pinion shaft of the gear- 


Benz engines are installed. In this case a gasoline pump is 
employed, which supplies a tubular chamber, from which the 
overflow returns to the main tank; a hand gasoline pump of 
the semi-rotary type is used for filling the gravity starting 
tank. The last-named is frequently let flush into the center 
section of the upper plane, or is strapped on to it, except m 
td Pfalz designs. In the former it is placed on 
* main tank and forms the back of the pilot’s 
atter it is under the engine cowling. In the 
Fokker the main, auxiliary and oil tanks are incorporated in 
one unit, and a hand-pressure pump is fitted for starting pur- 
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Converted DH-4 Mail Planes Ready 
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THOMAS- 

MORSE 


Side- by- Side 
S eater, 

Type S-7 

Equipped with 
80 h. p. 

Le Rhone 
Engine. 

High speed, 

90 M.P. H. 

Landing speed, 
35 M. P. H. 


Climb 6,700 ft. 
in first ten 
minutes. 


THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA.N.Y.U.S.A. 



The Supremacy of “Beardmore” is beyond dispute. 


•J The late Col. Cody o 
Foreign, the Engine used % 
— E-WAR D 


n his bi-plane beat all comers, both British and 

_ was Beardmore design. SIMILAR ENGINES 

BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 

Q During the past four years of hostilities. Beardmore Engines have been in 
constant use on all fronts. Any member of the R. A. F. will testify to 
Beardmore quality, efficiency and reliability. 

Beardmore Six Cylinder. Vertical. 120 and 160 H. P. Engines 
arc Engines of experience and for commercial work will 
prove the best investment. 

Inquiries solicited regarding U. S. A. and Canadian representation 
THE BEARDMORE AERO ENGINE. LIMITED 

London Showrooms and Depot — 112 Great Portland Street, London. W. I 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 46,637 Aviation Crankshafts to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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\r the latent and hiqhe/i dev«?1 t hh 
in the con/lructionof Landinq Gi 


( YHE /ICKERM4N WHEEL COMPANY 

54Q, Rockefeller Buildinq. CLEVELAND. OHIO. U S A 
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WE USE THE CELEBRATED 


Radium 

Luminous , 
k. Comp ound 



To Manufacturers of 
Aeronautic Instruments 

The great volume of work handled by our 
various factories involves a breadth of dial 
painting experience that warrants consid- 
eration of oui service from the standpoint 
of both technique and economy. 

We use only Luma, the world's best Ra- 
dium luminous material. 




344 


.TIOi 


April IS, 1919 


FILES 

DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc., Etc. 

I N this period of reconstruc- 
tion it is more important 
than ever to keep up the stock in 
your storeroom — have the gaps 
filled in and leveled off — to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 

We are ready for you with a 
large and assorted line of 

General Hardware 
Tools and 
Factory Supplies 

and solicit an opportunity to 
figure on your requirements. 

HAMMACHER, 
SCHLEMMER & CO. 


AIRCRAFT 

JOURNAL 

Formerly Air Service Journal 


T HE “National Aero- 
nautic Weekly” which 
covers accurately and thor- 
oughly all the news of 
aeronautics the world over. 

Fifty- two consecutive issues 
of Aircraft Journal means 
a record of all happenings 
aeronautic for a year. 

A year’s subscription to 
Aircraft Journal is two 
dollars. A six months’ trial 
subscription is one dollar. 

Aircraft Journal 

2 2 East Seventeenth St. 
New York City 


4th Ave. & 13th St. New York Since 1848 


5, 1919 
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Aluminum Company of America 

Cenerol Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 


Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and Flux 
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SPRUCE LUMBER 

for 

Airplane Construction 

U'OR twenty years we 
*■ have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 

of SITKA SPRUCE. 

W e solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 




A National 
Service 


FUEL LEVEL 
GAGES 



This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 



BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 
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WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 



All the experience of this 
organization in the manu- 
facture of speed indicat- 
ing and recording in- 
struments, is available to 
the manufacturer with a 
problem in this field of 
airplane accessory appa- 



JOHNSMANVILIE 

Speed Indicating and Recording 

Aeronautic instruments 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


SPEED COUNTER 


<E33 


f— 


Simply _hold the Veeder against revolving propeller atiah; apply 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in* 
stantly, giving accurate readings without use of stop-watch. 
Price. *3.00. 



The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


Telephone, Market 9096 
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SEAMLESS STEEL TUBING 



If You Do! 

If you find a tube that’s as 
tough and strong as a Dural 
Tube — 

If you discover one that 
fights wear, resists porosity 
and positively will not leak 
at the valve seat — 

If it has the antimony red. 
resilient rubber that feels 
like velvet and wears like a 
pig’s nose — 

Then it’s a safe bet that it’s 
another 

Dural Tube 


DURAL RUBBER CORPORATION 

Flemington, N. J. 


AVIATION 

After the War 

A most important and exhaustive document on 
the PEACE-TIME USES OF AIRCRAFT. 
PROPOSED LEGISLATION AND REGU- 
LATIONS has just been issued by the 

BRITISH PARLIAMENTARY COMMITTEE 

CIVIL AERIAL TRANSPORT 

This report covers a period of intensive study by the 
twenty months. 

As only a very limited number of copies of the original 
this country, the Manufacturers Aircraft Association, 
text) in attractive pamphlet form, size 13 x 8%** 

Price Fifty Cents 

Address 

MANUFACTURERS' AIRCRAFT ASSOCIATION, INC. 
SOI Fifth Avenne, New York 



“The Crankshaft la the Backbone of the Engine. The Engine Cannot Be Better Than the Crankshaft."— N. W. A. 

INTRODUCING THE “WHIPLESS” 

Akimoff Crankshaft 

We are prepared to design such a shaft for your engine ; it will give you 
smooth running and increased power. 


VIBRATION SPECIALTY CO., Harrison Bldg., Philadelphia, Pa. 


r Trade Mark. 
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STIMPSDN OVAL EYELETS 



70 FRANKLIN AVENUE BROOKLYN, NEW-YORK 


ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 



TypeC-20 

Propeller 

Boring 

Machine 


A recently per- 
fected machine for 
automatically boring 
the necessary holes in 
the modern aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


fiS. f/ates Machine Go. 

BELOIT. WISCONSIN. U.S.A. 


Quality Instruments For Airplanes 


bOXBORO 


indicating Dial Type Thermometers for 
circulating oil and water, 
iirspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-no describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 
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AVIATION 


AIRPLANES 

Curtiss 90 H. P. OX 5 engines. 

s Hr°"” h; 


SUPREME 


Future Flyers 

ATTENTION ! 

FLY H for SEaS^^^SSSK 

SCHOOL NOW OPEN. 



New York Wire CSb Spring Company 



"niRCRaF-T 

IMSTRUnEMTS 




THE G & 0 1 


"SSSSk STAMPINGS oTST 

Lansing Stamping & Tool Co. 
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Will solve all the 
“ tough ” sodering problems. 
Any metal to any metal, including 
aluminum. Takes a quick bite. Makes 
joints three times as strong as muriatic 
acid flux. 

Stick — Paste — Liquid — Salts AiBW 



Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1912 


4611 West 12th Street Chicago, III. 

213 Lyon Street Grand Rapid., Mich. 


t to United States Government 




For Your Flying 
•*— Boats Use 

Send for Booklets — 
“ Marine Glue, 
What to Use and 
How to Use It.” 
“ How to Make 
r Boat 
k p r o o f 
'Seaplane Float 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- castihg Co. 


CLASSIFIED ADVERTISING 

lia ~* replle. to box tumlitr., cure AVIATION AND AERO 
NAUTICAL ENGINEERING. 11 End 1711, Street. New Vork. 


AIRCRAFT WOlt: 
Institute of Aatomt 
AEROPLANE DESH 




MECHANIC AT. 
WILL SELL I 


INDEX TO ADVERTISERS 


Ackerman Wheel Co 342 

Aeromarine Plane & Motor Co 315 

Aircraft Engineering Corp 312 

Ajax Auto & Aero Sheet Metal Co 345 

Allen Co., L. B 352 
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American Lead Pencil Co 318 

American Propeller & Mfg. Co 350 

Anderson Forge & Machine Co 314 
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Baker Castor Oil Co 346 

Bcardmore Aero Engine. Ltd 340 

Blum & Co., Julius 348 

Boston Auto Gage Co 346 

C 

Cantilever Aero Co 311 

Curtiss Aeroplane & Motor Corp 339 

Dalton Manufacturing Corp 345 

Dewey Airplane Co 350 

Dixon Crucible Co.. Joseph 346 

Dochler Die-Casting Co 352 

Dural Rubber Co 348 
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Ericsson Manufacturing Co 351 
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H 

Hall-Scott Motor Car Co 310 

Hammadier-Schlenuner & Co 344 

J 

Jacuzzi Brothers 350 

Johns-Manville Co 347 

L 

L-W-F Engineering Co 343 

Lansing Stamping & Tool Co 351 


M 

Martin Co., The Glenn L 

Marlin-Roekwell Corp 

Maryland Pressed Steel Co 

Multnomah Lumber & Box Co 

N 

New Departure Mfg. Co 

New York Wire & Spring Co 

Norma Co. of America 

P 

Park Drop Forge Co 

Pioneer Instrument Co 

Pratt & Lambert, Inc 

Princeton Flying Club 

R 

Radium Dial Co 

Roebling, John A. Son's Co 

Rome-Turuey Radiator Co 

S 

Stimpson, Edwin B 

Stone Propeller Co 

T 

Taylor Instrument Co 

Thomas-Morse Aircraft Corp 

Titeflex Metal Hose Corp 

tJ 

United Aircraft Engineering Corp. . 

U. S. Aero Exchange 

U. S. Rubber Co 

V 

Veedcr Mfg. Co., The 

Vibration Specialty Co 

W 

Wakefield & Co., Ltd., C. C 

West Virginia Aircraft Co 

Wittemann-Lcwis Aircraft Co 

W yman-Gordou Co 

Y 

Yates Machine Co., P. B 

Z 

Zenith Carburetor Co 
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P & L Preservative 


B ECAUSE such destruction is almost sure to prove fatal 
when it occurs on the cables used in aircraft construc- 
tion, an “ounce of prevention’’ is being used in the 
shape of P&L Preservative Cable Lacquer. 

It is making a name for itself in this service on account 
of its ability to withstand the constant vibration of the wires 
when the machine is in flight. This unusual elasticity 
combined with the fact that it is impervious to the abrupt 
atmospheric changes encountered in flight, make it an ideal 
product for this use. 


-- " -waterproy ■varnish 


| Liquid Wood Filler 
| Propeller Varnish 


PRATT & LAMBERT 
AIRPLANE FINISHES 

Beside this tough, elastic metal coating, this line includes varnishes and enamels 
for brushing, spraying and dipping. The entire line is made by men who have 
helped make the name Pratt & Lambert the standard of quality in this country 
for 70 years. 

hesitate to submit them to us for consultation. You can feel assured that you 
will receive the same careful thought and consideration that we gave to every 
problem submitted to us by the government during the world war. 

That we were successful in the solution of these problems is apparent from 
the thousands of barrels of aircraft finishes furnished by us for use on Army and 
Navy machines. 

PRATT & LAMBERT- Inc. 

Pioneer! in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 

FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 



The eight hundred full-size balloons that 
The Goodyear Tire & Rubber Company has 
manufactured during the last nine years can 
only be regarded as the fore-runners of third 
dimension transport. 

Just as the early spherical balloons have been 
succeeded by larger and more practical types, 
so will the dirigibles of today be merely 
modest precedents for tomorrow. 

We are confident that the day is not far 
distant when passenger travel by air will be 
an established reality — established on a 
commercial basis as one of the necessary 
forms of modern transportation. 

We are prepared for the great future. 

For nine years The Goodyear Tire & 
Rubber Company has been the leading 
manufacturer of rubberized balloon fabric 
in America. 


This supremacy has naturally led to pioneer- 
ing the development of craft lighter than air. 

It has produced a body of Goodyear work- 
men who are truly balloon craftsmen. 

It has developed aeronautic engineers and 
designers of unquestioned competence and 
authority. 

Balloons of every standard size and type — 
spherical, advertising, kite and dirigible — 
are constantly being produced in the Good- 
year factory and tested over the Goodyear 
Aviation Field. 

On special sizes we are prepared to submit 
plans and specifications for any type of 
lighter-than-air craft — from miniature mod- 
els to huge Trans- Atlantic Liners. 

Company, Akron, Ohio 


The Goodyear Tire & Rubber 



"AKRON 



A S the world’s largest rubber manufacturer we are 
L able to supply everything in the line of balloon 
fabrics: double and single ply, bias and parallel, 
tape for strapping, and other requisites. They are 
used and approved by the Bureau of Aircraft Pro- 
duction of the United States Government at 
Washington. 

High quality has always been maintained during our 
years of experience in the manufacture of balloon 
fabrics. Strong and gas-tight, they withstand all 
weather and age well. 

We also manufacture Airplane Tires, Shock Ab- 
sorbers, Gasoline and Radiator Hose, Rubber Mat- 
ting and Shoes for Aviators. 


United States Rubber Company 
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